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[it ^ji 1 1 

tltv^3 J: % iff IS kti^'Ht-A. 

[it mm 2 ] 

-f ') -7 * -uizisrtz faitmmfcftm v pfK 45-62 %^>$EHrtT*>s c t 
t-tzmmm 1 tc ie« <r> -? 7 * - a . 

[ If <f< JH 3 ] 

7 -J 7 AlCfcMt-MiHfclM^fMV p f fc*. |7' 'J 7 *-Afcj£j|3LT#'b*lSF R 
P ^SHtiUf V f text LT . V f - 5 < V p f < V f + 5 ^ififfll*llc£>£ 3 ir^iff 

^ k -t Z> If ^1 1 * tz It 2 tc iei£<7> ~f ') -7 * - U . 
[M^JI 4 ] 

tf/^ttfi-ti. 7° >; 7 * - ACW LT . 1 - 2 0 fi«%^IBHrtT*^. 3 t &n m. t £ if 

mm i — 3 <Jov^-f iifr\zmm.to y^t-A. 

[If ^JI 5 ] 

Wfl&Wfl-n. n=f-<^^m^^-t ^ ^cox'&z z t &n & -taut ji<ji i - 4 <?>o-f ti&Mc 
immm 6 1 

mmnnit. nmmm&iz * o xw^z firz^mmm^mconm-^^-t § ^^x&z z t 
^mmt-?zmmm 1 -5 n^-t n^tieis^T- 7 *-^ 0 
[if^Ji 7 ] 

^isix - h c t ^Jtt & t-tzmmm 1 — 6 ^v^-ftl^lcie®^ -f M 7 * - A„ 

[If M 8 ] 

U -f ft frlZ lfi(£<7> 7* 'J 7 * — A „ 

[i«ji 9 ] 
[if mm 1 0 ] 

t&itmm mmt. %itmm^^mj\zmn $ ftxjg*i/£^& l . cft^ >v 

ftx us 7. ^ -y fsttT'^i, c t^^m. t-tzmmm 1 - 9 <7>\^-? ft^tcie 

g (7) 7' 'j 7 t - ^ 0 
[If^Jl 1 1 ] 

^M^Jl 1 — 10 <7)o-f ft feMcfSK^ 7" 'j 7 t-^, 
[If ^Jl 1 2 ] 

7 'j 7 *--Affifl<7>tf jgtf>g&tek:. ^Fff KlcSiifL^ff^/^^ iiTv^ c t tfl>i 
^Jl 1 — 11 <7>v>-f ft fc»k:ifili£<7) 7" 'J 7 t-A, 
[I«JH 1 3 ] 

mmm 1 — 12 cov^-f ft^icie«<Jo 7 7 *■ -^tc . v n v ? T^mm^^m^ tixm.it 

$ ft t <r> X 3b Z> z t * Jff g[ i: ~t Z F R P o 
[If ^Jl 1 4 ] 

f r p k:4?tts^fk««i*ifa*v f 4 5-zo % <?>mm n x 3b & z t^nm. t-tzn 
mm 1 3 icieis<7>F r p . 
immm 1 5 ] 



r p . 

[If ^Jl 1 6 ] 

^ft < (A) - (E ) ^IH^^TMiii-^ C i: fc2|f& ii^S V M 7 * - U 

(B) mm^iirzmm^^y 7 icieg-t^ieaxgo 

\zmm-t zwrnxm* 

(D) wiii^^^aj-ts^aixSo 

[M^JI 1 7 ] 

< t ^"A<^xn ( f ) - c k) ^mxmm-tz z t^nm t-tz -f -? * - u^mm 

(F) < i: =M£XfclM**lc J: oTJf2/fc<? tifc^fb«Jft*W*«««C^^ L . 3 

X ^3E o 

(H) mm 7° 7 t-Alrttfilt^Kglg. 
tc}f#i--5^n^X^o 

(j) mmfa*ft&-tzft&xm« 

(K) f>^i£t^^ilg 0 

[M mm i 8 1 

( G ) SaffiX3gC4?lt*^>3t>»x 7° 'j 7 * - a 35 £ vMi ft IB # X \z UiM 2 ti § #n X ftc 
9 t-#ft£*iT^£3 fcJff & f § If 1 7 tcIQ«<7>7- 'j 7 * - ucom^te* 

immm i 9 1 

( g ) nmxn\z *m § * ^comz ^ . mm&> y 7 * - a<t>*rj? t [bj^mci^ l . ftig 

fr<7) Xlc WLWt 2 tl § WJUS 9 ^')7t-Al^)|T^>t^'J -v >> $ i±T . 7* ') 7 t - 

^^«i?^§ijiP-t § c t *!tfffic t if ?j<jh 1 7 1 8 izmm^y 7 ^-A<7>M3t 
[if ^ji 2 0 ] 

1 6 ^ (B) * rzizm&m 1 7 <^ (H) ^mmxniz^v^x , sits 7' 7 

16-19 co \,^~? a friz mm & >) -7 *-u<7>w&ft&. 
immm 2 1 1 

mmm 1 6w (o t fciiu j^jb 1 7^ ( 1 ) coiwmxnizis^x . x#> c b > * c 
h) ^eEigt^fi#$7- 7 ^--AMrttmBi lt 7' y *-umn-&±% t mMT\z 

UJ±-fZ Z biz <k *) . ±m±Xy' ') -7 * - UTkt)Wi±-f & Z t •&fi®Lt-t*m&m 16-2 
0 <*>v*-f tittle 7' v 7 t - u^MM^^. 
[If ^JM 2 2 ] 

if >t< jm 1 — 1 2 <*>v*-f *i^icie«<Jo -y 7 * - u&m^x . < t $>)x<7>xm c d — 

(N) fc*5T. F RP^iiti.: ii^iff^ti-SF RP^MiH^Jvio 
(L) ^'i7t-A^*iilcSIt^-h7 hlg„ 

( M ) IfttLTv^v h ') v 7 T^mm^. ^ISlciiALT^ >) y t-Alcv h 'j 

c n ) 7 h 'j v 7 7,mm^mit$ &z mitxn. 
[if mm 2 3 ] 



t iz J: o Tff^£ *i£ Z ir^^fm h t5lS 2 3 IcKtS^F R P <?> it v£ - 
[If ^JI 2 4 ] 

( l ) <7> -t h isicte^T v -t ') -y *-u^mmm\zmm%kWiMik&mm l . cm) a 

T-7' 'J 7 * - u <r> m & ^ ft \z & m 2 -t± . K il JL *r <b 7° 'J y it - ^ <jo H ft ^ ft ic # S 2 it T 

. 7''j7 3 t ^n'm. t -? & m &m 2 3*^1124 icie« <of rp 



[mm%] mmm 

[ 0 0 0 1 ] 

*^&BH it. mm fa it 7 v v ? (HT. F R P tf 7. ) <7>j£0lcfflv* 6 7* 'J 7 t - 

a s * n & h m h n * f r p & v * *i <b sai n & ra -t % . 

[ 0 0 0 2 ] 

LfcFRP ^*1£7°M7*-a, "ciifribmhii&FRPte&V^fL h coMm. 

[wm^if] 

[ 0 0 0 3 ] 

M*o<^ii>K KiT^KSftiWfcLT, F R P ii*&U&m 7>ffT}± 1 $ fix . + 

)£*£Ui ^ v * (cfrp) comntzmu^ ttf s jitus 

[ 0 0 0 4 ] 

i: c *» t . l rzi&mmm-& $ fb«*t t * ^ * * $ufMSHt 7° ^ * >v * & . » $ 

l«J tc g&?> ift ftffpjb'Tjt] fcji, ®flcJ:oTCFRPI^®ffiIc?77^ L IB fc* 

tUBt-r - t ») . JBW*^fb-t* a ^ fr^mz nx § 

[ 0 0 0 5 ] 

PS"&f&Wi~?-< § F R P Jf^lc^- #>fi!S L fc^ >; 7 * - Afcfflv* £ ? F 'J «v f xgtflg^ 
SAL, f&JfZ~t &^miz}X<7) £ 7 ftlRIH -t&fr^x — A£lc 7° 7 * — a 1*3 <?> 

7F 'j -V ? X ffi flg<7> S It -7' ') 7 * - U CO Q |?#2$c ( -f M 7 * - U \H CO ^ |5&<7> glj ) tC 

*><g>o L/c^oT. CF RP^ftAltffn'tt, #lC-7^-y Fyi^7'iff^)|^i^^ 
f^lc t±. 7' 'J 7 — Art's <7>£-«j$J£**Sv* fctf>. /^ff^<7)-^ -f ? Jl 9 -i UfrM < 

[ 0 0 0 6 ] 
[ 0 0 0 7 ] 

n tmcfaitmmmn^^mxitmtrzm^izit. 7 7 ^-un^mmumcowm^. 
zmmco®mttmx3h^x>b. m^mm^m < % zmm. -t y * >i uvttzzn 
fi%> %coco, ftiz^itmmfam&iimfrm^ytm. v^os-t^. */ h ^ x >f y^m^^f 



[ 0 0 0 8 ] 

^ fp^is* 2 j: 7 ic. k ii *\z j: *) faitmm^m^mm lt . sex 2 ft 

^ ^ i± A, Kff ^ ^ . c<7)7raT*li. |g%£ tifctttJfftK: =k 

Z%M<gMMlz «k ») «j?7^l«l^#a'l4**fS]_h L . /f£X£ ftfcifcjjftic «k § t> #-#r 

Sic =k 0 Ji re^J^^ IS] _h 3 i± -5 3 a»? § S . L^L. 3 ^Xft^ii □ . --k^^>^ 

^ic & *. x m itmm mm l t lexM-t s £ » . s ft 

T-t^»o ^^g^iclc^m + ^iec: L^i- < #s fc#K IB W $fe Jg <*> ft X 8r 3Ui S> s 

[iff fF:£i$; 1 ] iff m 2003-80607 
[iff ffjCM 2 ] iff n 2003-39429 ^i>fS 
[ IS Bfl M ^ 1 

[fEBfl L =k 7 t t5ll] 

[ 0 0 0 9 ] 

*f6BH<^B^tt. ituiet£*}«<7>illl*»v* L . 7 *-A<?>ffi/¥;fr|S|<7>3-»'lt*|Sj 
i^KtlcJ;^ §11 71^ iff 14 t . vh'j >y * i: t left ft* D a a 

[0010] 

^HBHti. XteHil*3iJ£i- -5 fc#> . /X^^XIx^ff * o 
[0011] 

*f&BH<7>7/ 7 ^£ < t ^XiUt^lC ck o Tff2/£2 ftfc&fttt*!**** 

*IStt^Mii-t S?U*Jf2/£2 ftT 3 i: *Jff & i: t^. 
[0012] 

Ufc* *f&Bfl<?>7' i7t-i,«Sl <*>«l3t?Ji£li* < t ^YK<r>XU (A) - (E ) 
[0013] 

(A) < i: fc^Kfc Jc o T^ftif StttlSftff^lt L , 7_ft^<7>Stt 

v * - umpwzmwfomm-? zmmxm* 

[00 14] 

(B) mmzntzmmfc*-? -7 t-^i^icsitssim 

[0015] 
[0016] 

(D) »ig#^^Bi-rs^aixeo 

[00 1 7 ] 

(E) 7' m 7 a <?> j? ^ 75 ft ic . «8c«c<?>^ifk««i*tt*«ffl-ts?L*0^-t<6^ 

[0018] 

Ufcx *fEB^<7>7' 'J 7 *-a<t>H 2 ^Mm^vSli. < t/yv<^Xg (F ) ~ (K 
[0019] 

(F) ^>5r < t ^^itmm^iz «k oTf^$tifciilfl:«i«tiW%j|»TOL, c 

*i* m -7 *-A^i*iic^i(ft:f*ra-t^f«/iXg 0 



[ 0 0 2 0 ] 
[ 0 0 2 1 ] 

(H) mm^^y 7 * - tciea-t siegx^o 

[ 0 0 2 2 ] 

c 1 ) mmfc^wmt . ^itmmmu tmmunt ^t^ts^m*. < t ^m^m 
\zmm-f zwmxmo 

[ 0 0 2 3 ] 

(J ) fWfr^^SltS^fll. 
[ 0 0 2 4 ] 

(K) f>^KtSKIg. 
[ 0 0 2 5 ] 

£ «b tc . *%b^c^f R P <7>SSiaH^vS ti . tif^Jl 1 — 12 <t> u i* ft ic iei£<7> ^^t- 
^^fflv^T . < t ijft^Xm ( L) - ( N ) ^^T , FRP ^SHani" -5 3 t 

[ 0 0 2 6 ] 

( L) 7' 1 7 t - ^^*0ItSIt5 -b h II. 
[ 0 0 2 7 ] 

(M) i#fLLTv^7h >; >y ? *1WJIB* . iff^llciiALT7' 'j 7 t - A lc v h <; 
•y * ^fflm~%^92 €5ftAIS. 
[ 0 0 2 8 ] 

( n ) f 'J -v ? x8tjj&* lifts (Hfbxgo 

[f&Bfl<7)#]IH] 
[ 0 0 2 9 ] 

*f&Bfl[c^§ 7' 7 a. F R P 4? «k v-?- ft ^> <^W3h^vS lc =k ft ii\ §a T^lftt . 

[ 0 0 3 0 ] 
[ 0 0 3 1 ] 

') y -f - u (D a - a m ^ nwr m m . m 3 a m 2 <?> 7° -7 * - u <n iz # £ & urn t- #> 

§ o 

[ 0 0 3 2 ] 

. # 7. ;u 7 *■ > & ir^fl/Mfi- 3 (^SH^iE) ttLTv^. f LT, *|l^7'')7 
*--A^2ft&i:-*^tj£U±* 7' 'j 7 1 <?> J? ^ 7j ftlc . < i: «b #»*Ctf>$Kfc«*t 

2 SMii?L4 
[ 0 0 3 3 ] 

t\^ & z th*. fc&wiz h ') v 9 ^mnstoMmjjfacomffifrMu $ ft z tztb\z n * l ^ 

[ 0 0 3 4 ] 



. a*»lcttKai?L4 ti. flgffl-t S^fLMStt i: ^ h >y 7 x ic «k £ ^S*f14 . F 
R P lc ^ J|< $ ft 3 fafe h W T \z ^ -5 % * L T 3 ft -5 3 t frttf * L . 
[ 0 0 3 5 ] 

Mii?L4 < WtfeLtzMG. F RP lc/£0LfcB$ Ic u x> -J -y f- SB fc ft *J J£*jlfc + 

^j£gct-^ft&tt/7* M^a^ii^. F R P <7>&J3ni«<i*>E?£ft icflfe^f -5 fc#> 

. Kii?L4 <77>$fti!Ut^± file flit ft77 ft^S**^ < ft£ lz L fzt) 1 ^. Wi^oo m p/r St - ft 

[ 0 0 3 6 ] 

ftie^ft m<vf ft** $ < ts tt 7 gft ft «jjt kittle ft^ ft <* 

<t5^i^H<, til £ ttffi P3 0*K ft tlcLTt^u. 
[ 0 0 3 7 ] 

Mii?L4 <r>\£ v * t LTIi, &m ~t £ ^ffctft*!*** v h -y 7 xffifllj. Mii?L4 <t>0 

mmfrfaitmmmtt2<7>m\*infoiz&t)**) . mwm^nm?i4 ^ h^jtmrnmn 2 ^wiz 

fflmt)*3£frlz^mx°B 3 «k 7 ft tr v Tiz&fe-fz z t *>*$f * Lu s ftjs. «tfl&*miftJI3JIB 
tc^LTti. §HjB77"v£<7>t&Bfl<7> £ 3 Tt¥ L < £ . 
[ 0 0 3 8 ] 

*£EflJlc*m<5 7'')7*-/,l </) ^ft»Ut V p f li 4 5 ~ 6 2 %^IBHF*3T 

ift#»#****^v^«Jsak:4Jv^T!tf k:*iftT*>*. 9fifk»ift#»#** V p f **4 5%* 
ii^^Jt^ti. 7° m 7 * - a 1 rt<7>^|$4sa*?E#ic^&v>fc#K Mifi?L4 <7>#i*jb*'h 3 < ft £ 
o Ufc. ^fb»*f V p f ft»6 2 %^gi5 i:Mjt^BHtcft U , 7° v 

t-Al tcfcSt S^iHfc *V pf L F R P <7>i&ft£Uf #fi#**V f t^l 
^ l± . V f - 5 < V p f < V f + 5 <?> IE H ft ic & 5 <?> fc*#F i: L „ 
[ 0 0 3 9 ] 

ob«>§-7^y h -i ~7° ~7° ') y it - U co M -q lz It . 0*^Dfl<7)^^jb*=k ►) ± § 
[ 0 0 4 0 ] 

) . mm. mm. -^^\\z^\%m^htifc^ - v {—a^^-v) . -/a^tex-h^ 
a ic j; o t r^m^&it £ *i t T *> ^ . 

[ 0 0 4 1 ] 
[ 0 0 4 2 ] 

T + a° 77 fa\z^itmm&^b si ?ft izmn lt + « ° ji^^^l. YK^x^u^^iz^itm 

m-fc&ii* 3 ?^ izMim LT90° Jl^^t^L. iXv^T^ $ 77 f») lc x4 L T - a ' 77 l«I lz fa itmW. 



m<vffif&i)*+ a° m/w m/-a° m/r m<^mm^\z^^xmm t rz&. znizm 

[ 0 0 4 3 ] 

*«isk*s t lt ti. ^n, mm. mm. m 

[ 0 0 4 4 ] 

mug**** 3 ^^flgjcov^Ttt. i&itmm comm^m^Mib^mm. ^itmmmn 2 w*> 

gftt^ttS t <7)T*£>*lti!ff tc ^Tltlu. Jil^ttfi- 3 <7)fttmt L T ti. M 

z-is. nr. a$kmmtnm. zrzityi'iucomm^ii-tz^co&mm-tzztfrxBz 
. y >) y *-u\z&rt z^itmrnmnm^m < c t . mrnxn zm^M'&mm^m 

Mfr^mx&Z&fr'b . Sf^fliU^iK, ^PM^fftS i: L T ti 1 ~ 5 0 0 M 
m <J0 IB ffl |*| T* -5. 3 i: )b»£? £ Li^. 
[ 0 0 4 5 ] 

mmttm fr&Mm&mm commit. >) ? l^mm - mmtxmmnm tc j: 
z&jtmmm 2 <7>^M^mm Lxmm^^itz mmcommxn& • mj±-?z ztiz^ 
*) ^itmmmn 2 ^mmnn 3 xnm-?z z t tc & *) y 7 uco^itmm 

V p f <?>iiJPib*5rilT*>-5o 
[ 0 0 4 6 ] 

3<7> J: 7 ^^BTIgtttf^i: LTti. v h -y ? Xtf^tffl'|4^^v^^^]®K-t-5 3 t 
frXB £ . M x. ti . T 5 H s # -f 5 H . * ')T5M;h\ #'Ji-f*^n\ 

# 'J A i 7 t >\ # 'J ^ — -T- JL- X ;L- 7 4- A . # ') 7 i ^ I > X - f # M :x — t=" JL- — h 

flg<7> iff tc ti <& o 77" ^ 7. $e . FRPlct^?nttli^v^7Xi 3& lz ft o T s 

[ 0 0 4 7 ] 

i icwlt i -2 o nm%<?) mm 1*1 t-* lti^ c t lva m^ttws *>* 1 n% 
*<?>iijpiiig^/jN^ t 7 ufc. mmnm ^2 osM%^®x.^Js^ti 

7 7' ') 7 ^ A 1 ic felt ^»^fb^*f V p f tli, )X^T?I<^ 

u It . y' ') y * — u co 7x y' 'j > r m -y 7 M H W tc Mfn L fz % <r> t -f % . 
[ 0 0 4 8 ] 

Vpf=(WlX100)/(pXTl) (%) 

Wl : 7° y * - a <jo 1 cm3 *>fc •) ^^fbii<?)li (g/cm3 

) 

p : fa<tmm<7>mm ( g/m 2 ) 

Tl : 1 MJEtcOfgffiTT-IiJ^ L y' ') y * - uoomm (cm) 
iX tc . * % BH 7° y a- - a ^ff^ ^ij o o X . 0 ® ^ # M L ft *>* <b ^> 0 

[ 0 0 4 9 ] 

m 4 ti . 0 1 i: ti i§ ft s flg ti <r> m mmiz&z y >) 7 - u&nnm. m 5 ti m 4 <?> 7' 

7 * — A <?> B — B ISf ffl 12 T £> £ . 

[ 0 0 5 0 ] 

0 4, 5 tc ^ -t j: 7 tc. 3 co ^ ^ #j <t) y 7 ^ - u ti x m 1 co y 7 ^ - a 1 _h tc . 



\Z \->t> W> Z> v K T v y'ffi 4 1 t LT^7' 'j y * - U Kit tz % <r> T *> § . 3 <?)^m$\<7> 

t *y 7 g£ 4 1 i^fefj ^ ') 7 t-A 1 f)f fj^lis ttfl^X A/^ff^ii^ft irii. 
7 >; y * - ucomiHX'-tfxmJjfalz v h V -v 7 ^Wflg fc* ^St § EElffi ft £ ^ -y K 

t >y 7-g4 1 lcfitfl&fc*#S-t£Bf ma*?ilflg&4 2 tcttfS LT^Slc^ < ^oTufc, 
[ 0 0 5 1 ] 

LfcA^T, ^ -y H T -y 7' 4 1 T*w * \z . 1WJJ&<?> # n^7^ L tz i§ □ 

^ $t\zm\%&4 2 ifcvh v ? *mm\z * *) v k t -y y%iA 1 rt^ftiHt 
tas7 >r > t)*mm $ fix MQj±t)*mmT- % % < * o ^Jt^-tc n . 5$ 

4 CH'i (iof:. L^L> *3&W<7>-7 >) -7 * — u 1 iZts\*X\t. MMJL 4 lc ^Etl 2 ft 
7c ^ h 7 xtfflg**. t^lc§Stt 2 <7>Xffl77 ft [cil A L . #St5^)"?:^J:7S^a 
MalJL4li. ituifi L 7c J: 7 \z y' >) y it - u 1 Affile Mil JL^r^ltT 'b&v* 
L . MiSJLlc T'§§iy*y -y * ^tM^ <b li . ^ 7 K t v y'34 1 7c t+ tc J^pfr 

t IZ J: 9 . ^'V K7y 7^4 1 i»^SH2^)7h 7 7 X ffi flg<?) #«Bf ffi * [a] C \z ~f Z> 
Z\ t $j hj mx* 2> L . ^ y F 7 y 7"^ 4 1 ^^lc#i$ t § 3 t t i ►) , *#at^iht 

[ 0 0 5 2 ] 

iX tc s *f£Bfl ic fc» ^ £ 7° 7 t-A^<$fflLfcF R P Wtt&\z ouTSffl^t"! 

L £ fc* <b IB Bfl -t s „ 13 6 ti*f6BH<y)-^m^t|[c^§ F R P m 13 T- -S . 
[ 0 0 5 3 ] 

*f&BH</)F rp 6 i ti. ±^<y) y ') y it. 'j v ? ft. dfb 

l t t * § . & % y v ') -y ? ^ ffi iff u l fj i: l x ti . #o x if . mm<t&mm 
, r i Mmm^M'&mmvh^i-fhn&b*. ^-z^&Ai&mztfm-z&h . 

y — ;i, „ tr — ^ 7x -T- ^ , ^ f& fn # 'j cc 7^ -f- ^ N y7^-Fixf)k t? t. v u 5 H is 
& Tf y V -fr * *f y hM\t*L Z> 'M < 1 ft T- *> § <r> h*itf * L 
[ 0 0 5 4 ] 

^^-6 F R P 6 1 fc4ylt-6^ifb«*t#ffi^V f L T li . 4 5^7 0 % <?> $B H W T *> -5 
t s iuM *^BH <?> *fj^ % m < ^ST' § ^, tz #>£f * L a J; •) ^ i L < li 4 5 ~ 6 2 % , 
$ ^tc^f* L < li 5 0 ~6 0 %<7>$EBl*|-<?£>So ft 4? . F R P tc fcSt & 3iHfc«yt#ft* V 

[ 0 0 5 5 ] 

Vl= (W2X1 00)/( P XT2) (%) 

d IT\ W2 : FRP 1 cm2Sfc!) ^^ifk«Hft<^** (g/cm2) 
o : ^«lf^)f(S (g/cm3) 
T2 : F RP^)JI$ (cm) 
^^^«^.7-*^BH<^F R P ItmtitzTl^m L . ib^8i-?ft5fcft, ^ 

[ 0 0 5 6 ] 

ykiz. *2&w\zt>*fr & y '> y * - u^mn^'A^m 1 ^mummiz^K^xmm-t 

[ 0 0 5 7 ] 

m 7 . sit. ^ ¥tm ^ y° ') y * - u ^ MMti ^ % i ^ ^mmmiz & mm m t° & >) 

[ 0 0 5 8 ] 

(A) »JfXg 



HI 7 iz ^ -t <k 7 ic . *ffft^w^V7t-Al7 l^lic, ft < «fc — 7? <z> H m \z 
[ 0 0 5 9 ] 

(B) mrnxm 

. S T Jl <^ ^ ft *B MM** 8 a fcjfifro L . iM^y8b84T\ ^Hcl£t+7c 
S ^ * y -7' 6 i: ilii -t & o Lij^ttS^ # > 7° 6 £ M$k L . >* v 7tt 7 ft MJEt^flg 
tc i" £ c <t ic J: *K "7° v "7 + -— a 1 <7)^#lcttLx -y r# 7 ft ?h<7> Affile J: & ^MJ±^ 
tS^t, 7' \> 7 a 1 (vmmW^W^W. 7 1 XlcJ±*j|£ ft*r. ffiHISlcisv* 

X. 7* 1 7 1 li s ^<^ — -ftti*>*v 7 X3b *) . ^-7 —jj1)*fflLM%.rz\tBM<r> 

. 7- 7 * - a m 7 i it f&nm t l t ffl tiT t m h m n ti ft < . iff ic ±m f r p <?> m 
^izis. wtB&-&'&m\z-t zrzdb-? ') y * - u it t &m t \zmmx-B si^fflus^)^ 

ILu 0 a'-v rtt7 J: LTIJ, 0J i It . y ^ >i u , m%K y — ^ *) . ^'J7t-Al 
7 1 HTIi, #U x. tt\ ilflgM ifcliFRP ^^ffli^ fc*T* § -5 o 

[ 0 0 6 0 ] 

( c ) «axg 

iX El 7 tc ^-f «k 7 fll £ lilftJii, ft if 7° 7 * - u 1 ^^#%*it5: i: \z =k 0 
. ^tc^BTMtttf^^^ ft 3 **iC<bLT . 7')7t-Alw)l*l)»K^L, 

fb«#SW2 i: 18 JIB ft** 3 fc%#tp^Jg*SP^»lcm#3 
[ 0 0 6 1 ] 

5 ~ 6 2 % <r> IB H 1*1 -f & <r> tfttf £ L . 7* 'J 7 * — a 1 <t> Tjn J± Tt" i: L T ti . Jff 

lc Pi/Si" U^T'Ui'^ij*, Jff lc 7° >; 7 * - uW. 7 1 b LT ■>< v 7 t mm * 7c liftt^ 
i: fcfflv** Jt^-tc tt. y * - um 7 1 ft\zmm L . 7''j7 71^ 

^MJEtl^TtcMJEE-t * 3 tlz «k »j . ^MffT'7' 'J 7 t - A 1 */mJBEf S^^**SIB%^fllB 
icii^Ctij'T'g^^^bffiLu. ^7c. 7' 'J 7 t- Al 7 I t)*ffiiWlii £ ZFffiWlT' 3b 

S ^ frh 5 0—1 8 0 °C <^> $B H X' 3b Z> Z t to* Of S. L v a 
[ 0 0 6 2 ] 

(D) ft&xm 

7X lz . ff 18 # ^ it to^pff m <r> m A tc ft o i: c ^> T . & & X S tc X y' ') y ir - u 1 ^ it 

[ 0 0 6 3 ] 

(E) ??LIS 

TXlc. H 8 tc^-tii ») . ^JLXglcfcv^T. if H#(8 2 <?)±k: fcv^fc ^ 'J y * — U 1 <t> 

M#i^tcttt-f. Suie^iPXgT- y V 7 *- - A^^iP L ^ -v rtt 7 J: V/jnjEE^ 9 

<7>«v>*BS( »> *SLx 7'j7t-^l*ffl«8 2t^LTl7 2J:tI§ftf, f LT> 
^?L#+ 8 l^T-^t-AUcIi^f^ ^T5fe^)b*ff a« 8 2 tc® < IT-i L & t?. c 
<^l^. ^?L#f 8 1 ^^nfaLTfc < c t t*ft****>s. 
[ 0 0 6 4 ] 

^?LX^T-^ffli-^^?L#f 8 1 cofttVtt LXlt. *?tKSt« ! t^-?li'Srv^*, FRP 
^iWi^^tf 7Mtfcv^Tli, ««l*^»fLk:< <. Ft n * Mil L © W\k 

IfflT^S, iW i li . »<ft*^Br t ft J: 7 lc ^^3 *R||0lLfct^tffifflt43i:<i»T 
§ S . ^]n^T^?L#+<^Stt 0 . 3 mm** h 2 mm<J0fBHT- -5 3 6**f i L < , ^JL tr -v ^ a 
1 OniiD^b 5 0 mm<7>$EHT£>£ C i: fe*^ * Lu, M tc is L < tt^JLI+^Sii 0 . 5 mra^ 



h 1 . 5 mm^ IB H fc*#f £ L < . ^ JL t: v * It 1 0 mm ^ «b 4 0 mm^ IB H ***F * L . 
[ 0 0 6 5 ] 

^?L#f 8 1 ^fllt £ 7c#>^f*liflx 8 2 Hfz t x. iS^mfaT'^ & < . £ fctt^f #>^?L^! 
7 2 tC^JLIf 8 1 lCffl*tJ£ L fcJLfc^ltTi? < 3 t t . 
[ 0 0 6 6 ] 

{§fflxna-z-&m.w-t ztzttxT) mm® hit. &xmm\zmm~t % * 

[ 0 0 6 7 ] 

(f ) fume 

no^n i t mmiz. ^xn^>wjixnizm^.x. < t*>-jj<?>m 

ft 2 ^7-') 7 l icMitftttJii-So 

[ 0 0 6 8 ] 

( g ) nmxn 

YKlz . f> 9 1 3 fLfzfjnJXM 9 2^. tuK^ ')7t - um 7 1 IlcftJS $ fifz 

1 <o mm t m miz. mm £ nrz^itmrnmn 2 ty >> y *-um? 1 <r>m\zm 
9 i it. m i <^nsteflg+i^>^?L#f 8 i t mft-zft \z m^-t % %<n-zxttz < . t-> 9 1 

J* <?> SB & T o T 4, Hv^ L x 7'17 *-um 7 1 t -#T«j£3 tlTv^T & H < . MI 

tf > 9 1 tc&ftM 2 %nm 2 tt^^bfifit^ :^t-§su ft/s $ 

ffc8&*£*tt 2 <50_Llc^g$ *i£/jnjEEflc 9i:-ftTMLT, fluff*. 9 ^g£g-t & i: § ic . 

m^faitmm v p f cwict« * -z^mt i cs^lt. y * 
- a i ^nm^mm l t ^^v^ 0 fiiJi#j?^T l<?> 7 *>. mm<^y 7 *-A^jinc*B^ 

tU'>9 ll^TP #<*>&fl:»ifi*# 2 * fcT> 9 1 THt5 (# < tfOiS^-T L > T P 
i: * S ) o 

[ 0 0 6 9 ] 
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iXk:. 7' >; 7 *-uM 7 ll;SI$ ftfc, f > 9 1 ^Mii $ it fzmm W% . v rtt 7 
T-I o TdHI>y-7> h 5 T'flttS . 7' 'J 7 t - A 1 t iif\WW 8 Til $ tlfzMQ. 

# > 7' 6 T ^ -y rtt 7 <?> 1*1 gp*i$JBEttJ|gk: L T . y° ') y * — u 1 \z it ^ v rtt 7 i*i ^<?>^ 
JEtic «k *) ^^JE^ftfgf $ ti*. '{K\z, m x.\tm%.t£ tX'ffimfa&lwMI-Z z t \z «fc »j . ± 

[ 0 0 7 0 ] 

f*m#^^jnM • ftnj±-r& 3 ic «k »? . ^HrfflWflg ^> * & itflgfa** 3 )b*^cfb. #> 6 WJ 
HTMfbLTffTulC J: 0 ittJg*<^*Rj?**«^-rS. tf > 9 1 l± »JB ft *) ^ % fk«jjft* # 
2 * Mai L T m m W<v i? A * s T P tc £ o ^ tc. 7' M 7 ^ - u M 7 1 t*ffi9 ^fy 9 

1 IZ «k *) -7* 'J "7 ;>* LTtJI<7) M 7 > it * -5 o 

[ 0 0 7 1 ] 
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3^nft:LT. ^itmmmn 2 &»n£3 ns. 

[ 0 0 7 2 ] 

( j ) iiig 

JXlc. ^' -v r# 7 h i: tic, ^fbil^tSW 2 )b*[H^^ tifefflJS#^«b )b^^D^« 9 2 . 
vtr> 9 1 tiHit^ z tc J= v . MfflJL^* L«i?^*T P \z m II JS \z M W $ ti 7° 
') 7 t - ^ 1 «b tl -5 c 
[ 0 0 7 3 ] 
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> 9 1 $ it^tTo z t \z jc 9 . mmfttomfffiimt n 1 mrzKMm-zmz z t 

[ 0 0 7 4 ] 

t/c. mmnn^^L^^^itmm^mz. ^m\zmm<^m^mm<^±%^<^nm^ 
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'J > v 9 X JL 6* HI D5i:v^ ^H^*>o fcfc*. *%BHlc^^£ 7° 7 *■ - ^ <t> &| it 7j 

^?LT**o T t , 8* JIB ft** J: 5 Jf^ff t«fillC «fc 0 . + ^HcJLff^^ff ffT'S £ 

i: z lc iff I® fc*£> § . iff ic ( F ) ~ ( J ) tc ^ ^ -5 SSIih ?Jv£ lz u T li f > 9 1 ^ 7* 'J 7 

t-Ai ftizAntzz iu wMLxm^M'&mm-%:^f&fr t-t ^mmtin^^imitLrz'^ 

[ 0 0 7 5 ] 

i- & t> . ^* tt$£ ^ * § * ^ It § c t L 10, tc -o fzfzdb . F R P lz f&m L 
l^^)«IJLT'i)oTt, tf^W^Mc »J ff^t^^f* If $ HZ fzdb. ffiffi<7>m&£ LTIJ + 
[ 0 0 7 6 ] 

[ 0 0 7 7 ] 

0 1 Ofl, *^BHc?>-||]feflitilci'| : ^ F R P <7>«iaH7^vS^KffffllIlT-*> *) . itui£Lfc*f& 
iflt^^i^'^t-Allcvh ? a fl& 4 & A L . ^^LTu|i1|f ^^Lfct^T* 
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0 3 JilcKE-f 5„ iXlc ( L ) viAX^tcT. SfrfbLTv^ vp) -v ? xifflg^. 

il 0 3icftALT7'') 7 t-A 1 icvh 'J -v 7Xii^^i$t^ 0 2 ^ tc. ( M ) m 

itxnizx^h') v t *mm-&m<t$ a*, wr, &x^^tciaBH-t^ 0 

[ 0 0 7 8 ] 

( K) -b -v h Xn 

£-f . 01 0 tc^i-J; 7 tc. ?& Bfltc ^ ^ £ 7' 'J 7 t - 1 4/j£ff;M 1 0 3 tcK^-t^ 

. *Aiz y ') y * - u 1 <tv>& < t ^mmmizmm&wtMfr 1 o 5 *mm l . -7 a 

1 irtslflit^m^fr 1 0 5 <7>P^lc. M^c«lj«M# 1 0 5 **W^lc^BtTS § J= 7 lc 
f-<i7^ 1 0 441115. tfGc . An 1 0 2 t^LTiil -v h 1 0 1 t m 

m&wtufa i o 5 *mm$ ~^xit, mnnns^ALx-? <> -7 1 tm^ 

[ 0 0 7 9 ] 

* x ^ff^^ 1 0 3 * < h ^ ^ t ti <lt <^ -f il ^ i: ^ -y V ft h % % Wf% t 
L X ^ ^ v^ 0 H^tt7 4fflufci^, Itill 0 3Stf (t^cH^'g, «^ 

[ 0 0 8 0 ] 

£ tz . f^w^m 1 0 3 t)*mmis & umm^^t* 2 o t-hm^ l t t r < . ^ h *j ? 

m^^X^flz±^i!±lilX^j±tl^:^li- h z t t>*X B & tztb, m*f -A ? >i Xf&Wt~f & z t b* 
[ 0 0 8 1 ] 
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'{KlZ . ^" v m 7 rttS5*>7'6 TflftM L T . S^lc % & *»<b v h 'J -v ? 1 



o i ^ ft a i t , if7h m v ? y^mm^m^mizmm^WiUi^ 1 o 5 iz^mz it. 

[ 0 0 8 2 ] 

. mmXhWtUfa 1 0 5 t f r p *f&m'&izM%-izfrMT*s 4^71:^-^7-7^ 1 04 c 
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(M) RHblfS 

Aiz . mitxmizT h -y * * 8* hi ^ ft s -a- s . 

[ 0 0 8 4 ] 

isfc. rafts-es^. mitmm-%:±.i-fztzib\zwm-tz<7>t)*%f&L\->„ ^\zmcx. 

y h ') v 9 ^ffiffi<7>mifr&m^%: , b<r>lz'tzrzdt>\z. F R P ^BM L T EMffc-t 4 t 7 
[ 0 0 8 5 3 

W-ta**2Emi<oF r p nm^is turn <7>m&. mwLmfc\z&WLLrz 
. &\zmfa<vM£>\zi$Mmnftiz^m^ z^\z^±%mm-£^-t ztzdbiz. mm^xmrn 

H v^^flg-?? * A, A, «r < afT § . ^#<?> #«Hf W * lc *.l£QE&ftWi<?> 

$m&f m <?> 2 o ~ 5 o % w i*i c^^^ m ) t^^t^^iT^^., 3snf m ^Mat 

o^'iiu ^*tctb$xLT. 7. h jb*^v^®iiH^vS**ar^i: mm 

[ 0 0 8 6 ] 

[ 0 0 8 7 ] 

[ 0 0 8 8 ] 
[ 0 0 8 9 ] 

mmm 1 

if, ^fbltitt2 i:LT-^|S]tt^iliitl (f Ltt^^tti, D ° a ^ : CZ 8 4 3 1 DP 
) 4f -(X: 15 Omni x 1 5 0mmlc-t7] *) ft t /i^fbiSUtSW 2 tHftx2-fe7 F^ffllLfc. f£ 

[ 0 0 9 0 ] 

zfL-%m^xMT<7>mffix*imM<7>y° ] ) y it-u l -kWj&Ltzo 

[ 0 0 9 1 ] 

±mmm^m^mmm^HmLrzm^ ±\zLxs\jsm^mm±.iz (45 0 /r /g 



[ 0 0 9 2 ] 

[ 0 0 9 3 ] 

I-tn : 4 8% 
Iitn : 4 8% 
I? H -b v V : 4 8 % 

H-^-fe -v N v 7tt 7 t x - 7 > h 5 IC J: o L T l*l # > ? 6 T'MJEt 

LfctllcL, S^SS80°C<?>^-^>lc-C*a^SS**80±5°C<?>SJtlEHTl20^ra/inift 
Lfz, Z cn ir - -f y % flx *) £tS L T SI * T* tf?£P L & <v 7 % ft? jfc L . 7 7 *■ 

[ 0 0 9 4 ] 

H - co -b N * 7tt7 t is - y > h 5 t J; o T ffif* L T l*l g&fcH^* > t/ 6 T"SJ± 

TlC7^-An-r^iC§. i^b^ll mm<7> - - H >i % fftlg ffl tc 5t L T S [ft iz ^ % M-f Z 
biz & *) MiiJL^ff^ L . H >i*^\ %W. < b\^y ^MX 4 0 mmf >v *<7>«iiJL 

$^ffllclLT7-'i 7 * - u 2 £ n tz . zcob%~f ') -7 *-u2<r>*& itmmwn * V f it X 

[ 0 0 9 5 3 

I£w^ -v h tc tiflli L fcS+t t^-mmcom\z y * - a^t^K^ . 
K ^ ft § <J0^« 7° u - N ( — - K )\, % : 1 mm. — - H >i tf >y * : 4 0 mm) tflLJ>TTt 
iftJL^ff^ L . ZcolfcmT'lkW-Z v m 7 b >> - y > h 5 tc Jc oTSW L T F*9gP*S^ 
* > y' 6 L Jz^ftgtc L . ^S8 0°C<^ t/> tc X mWUfg. fc»8 0 + 5°C <o S SIB H T 1 

2 0 # n M L tz . I^tt-^y^bffX^LTlfilT'i^f LfctA«.y ?tt7 
x ^ - K ^ ft § 7' U - N % SX ») ^ L T 7° -J 7 + - u 3 % » tz o 
[ 0 0 9 6 ] 

[ 0 0 9 7 3 

7" ') 7 t-i, 1 : 5 4 % 

7" 'J 7 : 5 4 % 

7"'J7t-z,3 : 5 4 % 
zii^>3ft!i<7>"7°'j-7* — a ^ -e ft ^ ft 13 1 0 lz^-?M *) <r> ^ > y ^aU- y H >ic 
tnLf;. 4*?^ A-f -5 ^ h M ^ ^ftf^lc am U MTR-A3 6^f$ffl-t-2> . ttfl&>±An^^ 
v > 7°T- m £ . L 1*1 > 7'6T"g)iL Tz'\km\z L T O'C ft 

tc^AL. T-^t-Afig^ Wfl&MS**60±5'C^SSIEH<5Oi^lc«tfliaAP ^ ? ^ > 

[ 0 0 9 8 1 

ULtz. &y° >) y ucom^^\^lz^itmmmn 2 <r> 1 4 8R@fe 

[ 0 0 9 9 3 

14614 0^-?, fkxco*izs*f-xMm<omm*mm.Lfz« zcom^xmn^mxn^mc 

s ^ 1 3 0 + 5 °c on m m x 2 m « if l ^ s * t- ^sh l ^ . 
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t*#«tt^<. Vf Itftcom *) X3h o tz. 
[01013 



V v it - u 2 mm L CFRP : 5 5 % 
7° 7 * - a 3 % f£ffl L CFRP : 5 5% 
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[03] 02(7)7' 'J 7 * - A <7> ^ ff^ 15U [c 1% § llf ffl 0 T* 3 o 

[04] 0 \ <t> ~7' -7 * - a t a ^ & & fig*i * % m \z & z> ~f ') y t - u<^numx 

[05] 0 4^7' 'J 7 t-A^B-Bi^^^ifflUlT^^o 
[0 6 ] *%Hlcft4F R P — HifeJIB#<7>f5|-mi3T*>"5 o 

[0 7 ] unices 77- -7 ucomm^^<^-mmmmiz^^mmmx^^. 

[08] i7^iXIgt*tiffiiT^S. 

[0 10] 07. 9tf>)XI®^^-t»ffflElT#>5o 
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